Toxic effects of arsenic (As3+) and other metal ions on acute promyelocytic leukemia cells.
Since arsenic compounds reportedly induced complete remission in patients with acute promyelocytic leukemia (APL) in China, we studied the in vitro effect of metal ions including As3+, As5+, Cd2+, Ga3+, Ge4+, Hg2+, Se4+, and Zn2+ on myeloid cell lines. One-tenth microM As3+ caused growth suppression and morphological changes resembling differentiation in NB4 cells, but did not induce the maturation-markers, CD11b, CD14 and NBT-reductase. More than 1 microM As3+ caused the time- and dose-dependent apoptosis of NB4 cells. Other metal ions at the same concentrations induced neither morphological changes nor apoptosis in myeloid cell lines including NB4, whereas Cd2+, Ga3+, and Hg2+ induced moderate and non-specific growth suppression. All-trans retinoic acid (ATRA)-resistant NB4 cells were similarly sensitive to As3+. Among the clinical leukemia samples, As3+ was selectively toxic to APL cells regardless of ATRA-sensitivity. These findings suggest that APL cells are sensitive to As3+, and that As3+ acts on APL cells via a different pathway than ATRA.